Maintenance of genomic integrity by p53: complementary roles for activated and non-activated p53.
In this review we describe the multiple functions of p53 in response to DNA damage, with an emphasis on p53's role in DNA repair. We summarize data demonstrating that p53, through its various biochemical activities and via its ability to interact with components of the repair and recombination machinery, actively participates in various processes of DNA repair and DNA recombination. An important aspect in evaluating p53 functions arises from the finding that the p53 core domain harbors two mutually exclusive biochemical activities, sequence-specific DNA binding, required for its transactivation function, and 3'->5' exonuclease activity, possibly involved in various aspects of DNA repair. As modifications of p53 that lead to activation of its sequence-specific DNA-binding activity result in inactivation of its 3'-> 5' exonuclease activity, we propose that p53 exerts its functions as a 'guardian of the genome' at various levels: in its non-induced state, p53 should not be regarded as a non-functional protein, but might be actively involved in prevention and repair of endogenous DNA damage, for example via its exonuclease activity. Upon induction through exogenous DNA damage, p53 will exert its well-documented functions as a superior response element in various types of cellular stress. The dual role model for p53 in maintaining genomic integrity significantly enhances p53's possibilities as a guardian of the genome.